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earned patent term adjustment. See 37 CFR 1.704(b). 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

This Office Action is in response to the Election December 28, 2004. 

Election/Restrictions 

Applicant's election without traverse of Group I, 22-36 in the reply filed on 
December 28, 2004 is acknowledged. Claims 1-21 are withdrawn from further 
consideration pursuant to 37 CFR 1.142(b) as being drawn to a nonelected invention, 
there being no allowable generic or linking claim. 

Claim Objections 

Claim 26 is objected to because of the following informalities: the last line of the 
claim is incomplete. The line states that "an inter-gate dielectric layer interposed 
between the floating gate and." For purposes of examination it is assume that the 
dielectric is interposed between the floating gate and the control gate. Appropriate 
correction is required. 

Claim 30 is objected to because of the following informalities: There is 
insufficient antecedent basis for the limitation of "... the central region of the first active 
region." Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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Claim 32 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 32 recites the limitation "the upper corner of the first trench region" in lines 
1 through 2. There is insufficient antecedent basis for this limitation in the claim. 
The limitation renders the claim indefinite because it is not exactly understood how the 
upper corner of the first trench and low voltage gate insulation layer are formed in 
relation to each other. For purposes of examination, the claim will be understood to 
mean that the low voltage gate insulation layer is formed on an upper corner of the first 
trench region. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 29 and 31-36 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Kimetal. (US 6,642,105 B2) 

The applied reference has a common inventor and assignee with the instant 
application. Based upon the earlier effective U.S. filing date of the reference, it 
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constitutes prior art under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) 
might be overcome either by a showing under 37 CFR 1 .132 that any invention 
disclosed but not claimed in the reference was derived from the inventor of this 
application and is thus not the invention "by another," or by an appropriate showing 
under 37 CFR 1.131. 

In re claim 29, the Kim et al. shows (fig. 3) a semiconductor device comprising: 
a semiconductor substrate having a low voltage region (a) and a high voltage region (b); 
a first trench region (307 right) formed in the low voltage region to define a first active 
region (1b), the first active region having a protruded edge surface (the chunk of 
substrate 301 that is between the two adjacent trenches 309 in active region b); a first 
sloped region (sides of trench) interposed between the first trench region and the first 
active region, the first sloped region having a first incline that is downwardly extended 
from the protruded edge surface of the first active region; a second trench region (307 
left) formed in the high voltage region to define a second active region (1a), the second 
active region having a relatively flat top surface; a second sloped region interposed 
between the second active region and the second trench region, the second sloped 
region (sides of trench) having a second incline that is downwardly extended from the 
edge corner of the first active region; a first isolation layer filling (309 right) the first 
trench region and covering the first incline; a second isolation layer (309 left) filling the 
second trench region and covering the second incline; a low voltage gate insulation 
layer (305b) formed on the first active region, the low voltage gate insulation layer 
having a top surface lower than a top surface of the first isolation layer; a high voltage 
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gate insulation layer (305a) formed* on the second active region, the high voltage gate 
insulation layer having a flat top surface lower than a top surface of the second isolation 
layer and being thicker than the low voltage gate insulation layer, the top surfaces of the 
low voltage gate insulation layer and the high voltage gate insulation layer having a 
profile without any recessed regions. 

In re claim 31 , Kim shows (fig. 32) that a vertical axis passing through the edge 
of the top surface of the low voltage gate insulation layer is located in the first sloped 
region. 

In re claim 32, as far as understood, Kim shows (fig. 32) that the low voltage gate 
insulation layer is formed on an upper corner of the first trench region. 

In re claim 33, Kim shows (fig. 32) a low voltage gate electrode (FG) formed on 
the low voltage gate insulation layer and disposed to cross over the first active region', 
and a high voltage gate electrode (313a) formed on the high voltage gate insulation 
layer and disposed to cross over the second active region. 

In re claims 34 and 35, Kim discloses (col. 2, lines 44-50) that the low voltage 
region is a memory cell region. Kim shows in (fig. 31b) that the low voltage gate 
insulation layer is a tunnel oxide layer. 36. The semiconductor device of claim 35, 
further comprising: a control gate electrode formed over the tunnel oxide layer and 
disposed to cross over the first active region; a floating gate interposed between the 
control gate electrode and the tunnel oxide layer; an inter-gate dielectric layer 
interposed between the floating gate and the control gate electrode; a main gate 
electrode formed on the high voltage gate insulation layer and disposed to cross over 
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the second active region', and a dummy gate electrode stacked on the main gate 
electrode. 

In re claim 36, Kim shows (fig. 32) that a control gate electrode (CG) is formed 
over the low voltage gate insulation layer (305b), the control gate electrode crossing 
over the first active region; a floating gate (FG) is interposed between the control gate 
electrode and the low voltage gate insulation layer; a main gate electrode formed on the 
high voltage gate insulation layer, the main gate electrode (31 3a) crossing over the 
second active region; a dummy gate electrode (317a) stacked on the main gate 
electrode; and an inter-gate dielectric layer (315a) interposed between the floating gate 
and the control gate. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 22-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the Applicant's Prior Art Figure 3 (APAF) in view of Kim et al. (US 6,642,105 B2). 

In re claim 22, the APAF 3 shows a semiconductor device, comprising: a 
semiconductor substrate having a low voltage region (A) and a high voltage region (B); 
a first isolation layer (11a) formed in the low voltage region and defining a first active 
region (7a); a second isolation layer (11b) formed in the high voltage region and 
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defining a second active region (7b); a low voltage gate insulation (17) layer formed on 
the first active region; and a high voltage gate insulation layer (15) formed on the 
second active region and having a greater thickness than the low voltage gate insulation 
layer. A step region between the high voltage gate insulation layer and the second 
isolation layer has a profile that is spaced apart from a vertical axis passing through an 
edge corner of the second active region toward the second active region toward the 
second isolation layer adjacent to the vertical axis. The APAF shows all of the elements 
of the claims except the top surface of the second isolation layer is higher than that of 
the high voltage gate insulation layer, without any recessed region that is lower than the 
top surface of the high voltage gate insulation layer. Kim et al. shows (fig. 32) a 
semiconductor device having a second isolation layer (309 left) that has a top surface 
which is higher than a high voltage gate insulation layer (305a). There are no recessed 
regions that are lower than that of the high voltage gate insulation layer. This 
configuration (col. 15, lines 20-56) prevents stringers from being formed between 
neighboring gate electrodes and the device performance can ultimately be improved. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the isolation layer of the APAF 3 by forming top of the 
isolation layer higher than the gate insulation and without a recessed region at the 
corners as taught by Kim to prevent stringers between neighboring gates thus improving 
the device performance. 

In re claim 23, the APAF 3 shows a low voltage gate electrode (19) formed on 
the low voltage gate insulation layer, the low voltage gate electrode crossing over the 
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first active region; and a high voltage gate electrode formed on the high voltage gate 
insulation layer, the high voltage gate electrode (19) crossing over the second active 
region. 

In re claims 24 and 25, the APAF discloses (pg. 1 , lines 24-34) the low voltage 
region is a memory cell array region and the low voltage gate insulation layer is a tunnel 
oxide layer because the layer is thin and formed in the low voltage or memory cell 
region. 

In re claim 26, as far as understood, Kim shows (fig. 32) that a control gate 
electrode (CG) is formed over the low voltage gate insulation layer (305b), the control 
gate electrode crossing over the first active region; a floating gate (FG) is interposed 
between the control gate electrode and the low voltage gate insulation layer; a main 
gate electrode formed on the high voltage gate insulation layer, the main gate electrode 
(313a) crossing over the second active region; a dummy gate electrode (317a) stacked 
on the main gate electrode; and an inter-gate dielectric layer (315a) interposed between 
the floating gate and the control gate. 

In re claim 27, Kim shows (fig. 32) that a thermal oxide (31 1 ) layer is interposed 
between the first isolation layer (309 right) and the semiconductor substrate, and 
between the second isolation layer (309 left) and the semiconductor substrate. 

In re claim 28, the APAF 3 shows that an edge region of the first 
isolation layer is lower than a top surface of the low voltage gate insulation layer 
because the low voltage gate insulation layer (17) is formed on top of the edge of the 
isolation trench. 
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Allowable Subject Matter 

Claim 30 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Yeo et al. (US Pub. 2004/0129995) and Shiozawa et al. (US 
6,518,635 B1) also show isolation structures for active regions wherein the structures 
do not have a recess region formed in the insulation profile. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew E. Warren whose telephone number is (571) 
272-1737. The examiner can normally be reached on Mon-Thur and alternating Fri . 
9:00-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571) 272-1664. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 



Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

MEW , . 

March 14, 2005 No,vvs 




